back injury is the leading cause of compensable injury. Expenditures for health care, workers' compensation, and lost work time related to low back injury are estimated to be 16 billion dollars per year (Frymoyer, 1986; Holbrook, 1984; Snook, 1987) . While industry seeks ways to control these costs, the Department of Health and Human Services has proposed a national health objective for the year 2000 to increase to at least 50% the number of worksites that offer back injury prevention programs (U.S. DHHS, 1989) .
Evidence has been accumulating that workers who have insufficient strength and fitness for their jobs are likely to experience injury (Cady, 1979; Cady, 1985; Keyserling, 1980; Tollison, 1988) . In a classic prospective study of 1652 firefighters, Cady (1979) demonstrated that exercise may have a protective effect in the prevention of back injuries. Increased levels of fitness (flexibility, strength, endurance) were associated with decreased incidence of back injury and decreased duration of back injury symptoms.
In a more recent report, Cady
Evidence has been accumulating that workers who have insufficient strength and fitness for their jobs are likely to experience injury. (1985) demonstrated that back protection was associated with better than average physical fitness evidenced by increased flexibility, strength, or work capacity. Although Cady's findings have been held in high regard, recent conflicting evidence indicates the need for further research on the benefits of exercise in preventing back injury (Biering-Sorensen, 1984; Howell, 1984) . Concern about the financial and human costs of back injury prompted the development of Back Schools, which have as primary goals the prompt return of employees to the work force and the prevention of reinjury. Back strengthening and flexibility exercises, as well as educational sessions on biomechanics of the spine, ergonomics, relaxation, and lifting techniques, have been identified as essential components of successful Back School programs (Hall, 1989) .
Limited evidence is available on the efficacy of Back Schools in the treatment of back injury. In some studies, no differences were found in spinal mobility, pain, or lost work days between groups who received a Back School intervention and those who did not (Berwick, 1989; Fisk, 1983; Lankhorst, 1983) . Other investigators report decreased pain, and increased trunk mobility and functional ability (Bergquist-Ullman, 1977; Hurri, 1989; Klaber Moffett, 1986) .
Serious shortcomings exist in the research on Back Schools. Most studies suffer from lack of randomization, small sample sizes, and use of investigator-developed questionnaires. Data about the effect of Back Schools are needed to provide empirical evidence on which to base corporate decisions about occupational health and back injury rehabilitation programs.
This investigation sought to ascertain if back injured municipal em-ployees who participate in a Back School intervention would exhibit increased back flexibility and back strength, improved psychological well being, and decreased pain, and if differences were found in the study variables between subjects who did and did not receive counseling. The study was guided by an injury control perspective derived from Neuman's Health Care Systems framework (1982) . According to Neuman, exercises, education, and counseling are considered purposeful interventions which may strengthen a back injured person's lines of defense and thus reconstitute the individual to a higher level of wellness.
The following questions were researched:
• Are there differences in back strength, back flexibility, pain, and psychological well being following participation in a Back School program? • Are there differences in back strength, back flexibility, pain, and psychological well being among participants who received a counseling intervention and participants who were not counseled?
METHODS

Site
The setting for the Back School was the city fitness center, a large facility with exercise equipment staffed by the city fitness director and exercise physiologists. The Back School was designed as a joint project between the city and a local school of nursing. The researchers believed that a successful Back School depended on the commitment of the city to provide work release time and transportation for participants in the Back School. With these issues resolved and city approval for the program, the smooth functioning of the Back School was assured.
Sample
Seventy-four city employees have participated in the seven Back Schools held to date. The city Director of Occupational Safety and Health identified employees who sustained a back injury with associated lost time and health care costs as potential Back School participants. An additional criterion for participation was a referral from the city physician. Participants who were still undergoing treatment for back injury also were eligible to attend while on medical leave.
Instrument
The dependent variables in this investigation were back strength, back flexibility, pain, and psychological well being. Back strength was measured using a dynamometer. The subject is instructed to grasp a horizontal bar with knees flexed, back straight, head up, and pull on the horizontal bar steadily. The dynamometer reading in pounds is recorded as the back strength score.
Back flexibility was measured using the modified Acuflex I Sitand-Reach test (Hoeger, 1988) . The subject sits on the floor with legs fully extended, bottom of feet against the Acuflex I, and with one hand on top of the other reaches forward as far as possible to push a sliding device forward with the fingertips. The subject is asked to perform the test two times, and the best score is recorded. The flexibility score is the number of inches reached.
Pain was measured by self report of subjects. Using a rating scale of 0 to 20, with high scores indicating more intense pain, participants score themselves each day on the degree of discomfort experienced while performing the back exercises at the Back School. An average weekly score is computed for each of the participants for the 6 weeks of the Back School.
The Nottingham Health Profile (Hunt, 1986) , the Psychological Well Being Schedule (Dupuy, 1984) , the Spielberger Anxiety Scales (Spielberger, 1983) , and the Beck Depression Inventory (Beck, 1967) were administered as pre and posttests to measure psychological well being. All of the instruments hid previously reported acceptable Alpha coefficients for reliability. In this study, these instruments yielded Alpha coefficients results as follows: Nottingham Health Profile .95, Psychological Well Being.96, Spielberger Anxiety Scale .92, and Beck Depression Inventory .84.
Procedure
After Institutional Review Board for Human Use approval, a letter from the city Director of Occupational Safety and Health was sent to participants informing them that they were selected to attend the Back School. Subjects in subsequent Back Schools were notified in a similar manner.
Assignment into counseling treatment and control groups was accomplished using a table of random numbers. Subjects in the counseling group received weekly individual counseling for 15 minutes on a standardized list of items related to their back condition, pain management, and relevance of the Back School topics to their occupational tasks. Counselors were faculty or students pursuing master's or doctoral degrees in occupational health nursing. Control subjects did not receive weekly counseling.
All subjects received the exercise and education intervention from 8 AM to lOAM each weekday for 6 weeks. The exercise component consisted of supervised back fitness training for 20 minutes each weekday morning for 6 consecutive weeks. A combination of back flexion, extension, and aerobic exercises were included in the training. The essence of the education component was the message that chronic back discomfort can be managed or controlled through knowledge, coping, and acceptance. Personal responsibility for back care and an understanding that pain may never be eliminated completely were communicated repeatedly to the participants.
Classes on causes of back problems, lifting techniques, ergonomics, nutrition and weight control, stress management, and adjustment to chronic back pain were taught by an exercise physiologist, nurses, physician, physical therapist, ergonomists, nutritionist, and others.
Pretest measurements of back strength, flexibility, pain, and psychological well being were obtained during the first 3 days of each Back School. These measures were repeated as posttests using the same instruments during the last week of each Back School. Table 1 , most participants were males employed in the Department of Streets and Sanitation. Most of the self reported job descriptions involved lifting and carrying. The majority of participants had completed 9 to 12 years of formal education and had been employed by the city for 6 or more years.
RESULTS
As shown in
Back Strength
The exercise regimen of the Back School was expected to increase back and leg strength in the participants. Strength was measured with a dynamometer. This instrument was not used to test the 14 participants in the' first Back School class. Some participants in the remaining classes were deferred because the test was medically contraindicated for the participant (n = 2) or the Back School personnel believed that the participant would risk injury by performing the test (n = 3). Two participants refused the test, and three were absent when the posttest was performed.
Only those participants who completed the pre and posttests are included in the analysis shown in Table 2 . Results indicate that the mean strength of the 50 participants who completed pre and posttesting significantly increased during the 6 weeks of the Back School (P<.Ol). 
Psychological Well Being Responses to the Nottingham
Pain
First week and sixth week pain scores were analyzed for difference using a paired t-test (t=3.73, df=58, P<.01). Pain scores were significantly less during the sixth week. Although only 26 participants completed their daily records for the first and the sixth week, the results of this Health Profile were assigned a weighted score for each "yes" answer, which then yielded an overall score for health status and subscores for levels of energy, emotional reactions, sleep, social isolation, pain, and physical mobility. Analysis of these data was performed with the Wilcoxon matched pair test, using procedures recommended by Hunt (1986) . Table 3 demonstrates significant improvement in sleep, physical mobility, and reduction in pain.
The Psychological Well Being Schedule yielded an overall score of participants' perceptions of psychological well being and subscores on perceived feelings of anxiety, depression, positive well being, self control, general health, and vitality. Results shown in Table 4 indicate that participants significantly improved their psychological well being scores on all indices except self control.
Results for anxiety measured by the Spielberger Anxiety Scales and depression measured by the Beck Depression Inventory are depicted in Table 5 . Pre and posttest anxiety scores were analyzed for difference using the paired t-test. High scores on the Spielberger Anxiety Scales denote low anxiety. ' Results indicated that participants perceived themselves as less anxious after participating in the 6 week Back School (t=2.17, df=66, P=.03). This finding supports the result of lower anxiety posttest scores on the Psychological Well Being Schedule. Participants scored significantly lower in depression on the posttest (t=2.92, df=64, P<.Ol). This finding also supports the result of the Psychological Well Being Schedule on depression. contraindication (n = 2) and risk of injury (n = 2) also were made for this test. Two participants were absent when the posttest was performed. As shown in Table 2 , the mean flexibility for the 54 participants who com- (Table 3) .
Participants were assigned randomly to a counseling group (n = 45) or a control group (n = 29). Differences in totals in the intervention and control groups are due to the fact that all subjects in the first Back School received counseling. Using the pre-test values as covariates, analysis of covariance failed to show any significant differences between the counseling group and the control group on any of the study variables.
DISCUSSION
Significant improvements in back strength, back flexibility, and psychological well being were found in this sample of back injured municipal employees. Depression, anxiety, and perceptions of pain were reduced also to a significant extent, leading to the conclusion that the study results support the effectiveness of the Back School approach.
Consistent with Neuman's Health Care Systems Model, interventions were directed to enhancing the individual's lines of defense. Subjects had opportunities to learn new behaviors and raise questions about proper back protection for their individual jobs.
The Back School intervention was dependent on a generous amount of work release time for subjects. Many municipalities and companies in need of a similar successful back injury rehabilitation program may be unable to release workers for 2 hours per day for 6 weeks. Future research is needed to ascertain the minimal amount of instruction and exercise needed to produce these positive effects.
Methodological limitations of the research involving sampling and instrumentation must be considered. No determination was made whether subjects had back illness prior to the reported back injury that led them into the Back School. Because subjects were referred to the next scheduled Back School, time lapses between injuries and participation var-ied for subjects, and some spontaneous recovery could be expected during this time.
Back strength and flexibility data are commonly obtained with the dynamometer and Acuflex Sit-and-Reach test. However, the researchers recommend more sophisticated trunk testing equipment with reliability estimates, if financial resources are sufficient to purchase this equipment.
Although telephone follow up was conducted to ascertain the extent to which subjects continued to participate in back exercises and other pain management techniques following the Back School, follow up measurement of back strength and flexibility and the psychological measures were not possible. Thus, the question of how long the effect of the Back School lasts is unknown and must be addressed in future research.
No significant differences were found on any study variables between subjects who received counseling and those subjects who were not counseled. One explanation for these findings was that all subjects benefited not only from Back School classes on adjustment to a chronic condition and pain management, but also from the Back School philosophy of small classes directed by caring professionals.
In essence, all subjects received support and encouragement as a result of Back School participation. Based on the findings of this study, the treatment value of one-to-one counseling is questionable. From a practical standpoint, however, the counseling sessions were helpful in obtaining data on individual needs and reactions to the exercise program.
Recommendations for future research include replicating this study with other municipal employees and other back injured worker groups to determine if results will be consistent. Future research with control groups that do not have the benefit of the Back School are needed. In addition, controlled. studies are recommended to test brief Back School education and exercise interventions which may be both effective and require less work time. Finally, follow up data are needed to demonstrate the long term effe~tiveness of Back School interventions.
